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: ERE is a new book—hot from the press—that 
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EDITORIAL. 


We mentioned in the editorial notes in 
the 
articles on Mercury-Are Rectifiers would 


December, 1933, issue that further 
appear from time to time in the pages of 
this Journal. Accordingly, the first article 
in this issue is devoted to a description 
of a fully Automatic Steel-Tank Recti- 
fier Equipment. 

The 


Rectifier is particularly suitable for auto- 


grid-controlled Mercury-Arc 
matic operation, the necessary apparatus 
being simpler and more reliable than the 
equivalent required for an automatic 
sub-station incorporating rotating con- 
verting plant. 

In an abstract of a Paper given by 
Mr. L. H. Short before the 
Transport at Leeds are set out many 


Institute of 


advantages of the Trolley Busasa public 


service vehicle, especially in cases where 





transport undertakings are considering 


the replacement of existing tramway 
systems by other forms of transport. It 
is interesting to note in connection with 
the proposed extension of Trolley Bus 
services in London, that the Company, 
in association with the Associated Equip- 
ment Company, Ltd., have received an 
order from the London Passenger Trans- 
port Board for a four-wheel, 60-seater, 
double deck Trolley Bus. The electrical 
equipment and body work will be manu- 


The 


Company, and the chassis by the A.E.C. 


factured by English Electric 
This vehicle will be used for obtaining 
operating experience on the proposed new 
routes in the Metropolitan area. It may 
be noted that on the existing Trolley Bus 
the 
Transport Board in Twickenham and 


district, a large fleet of A.E.C.- 


services of London Passenger 





English 
Electric Trolley buses have been in 
operation for some considerable time, 


and have given very satisfactory results. 
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It has long been recognised as un- 
economical to obtain process steam from 
high-pressure boilers via the medium of 
a reducing valve. The economies that 
can be obtained from the use of a steam 
extraction or pass-out turbine have been 


taken advantage of by Messrs. John 
Barker & Co., Ltd., the well-known 


London Stores and our third article de- 
scribes the 837 kW. “ English Electric’’ 
steam set 


extraction turbo-alternator 


installed for them. In view of the fact 
that this plant is located in the basement 
of a luxury Stores, several interesting 
features were incorporated in its construc- 
tion, in order to preserve the amenities 
of both the building itself and the sur- 
rounding property. 

The finalarticle gives a brief description 
of a demonstration run of the Company’s 
200 H.P. Diesel Electric Rail Coach in 


which many prominent Railway and 
Consulting Engineers took part. The 


rail coach has now completed over 15,000 
miles under service conditions. 





An Interesting Contract. The Company 
have secured an important contract from the 
Thames Steam Tug & Lighterage Co. for a 
complete Diesel-Electric Tug. 

The Tug will be of the barge-handling type 
and will operate on the River Thames. It will 
be fitted with pilot house control, and the 
whole of the equipment will be designed for 
efficient towing and economical working. 

The approximate overall dimensions of the 
tug are: 


Length Overall 80 ft. 
Breadth Moulded 20 ft. 
Depth Moulded 10 ft. 6 in, 


The equipment will consist of two ‘ English 
Electric ’ Diesel-generating sets with auxiliary 


generators and all the necessary engine room 
auxiliaries in connection therewith. The pro- 
pelling motor will be of the double armature 
type, capable of developing 400 s.h.p. at 100 
r.p.m. and will be capable of running at any 
speed from 0/130 r.p.m. Dead front switchgear 
will be supplied. The Diesel engines, genera- 
tors, switchgear and all other electrical equip- 
ment will be manufactured at the Rugby and 
Stafford works, respectively, and the hull will 
be built by Messrs J. I. Thornycroft & Co., 
Ltd., Southampton. 

A unique feature of this contract is that both 
the Diesel engines and the electrical equipment 
will be made by the same Company, thus 
ensuring complete co-ordination so far as 
design and responsibility are concerned. 
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A Fully Automatic Steel-Tank Rectifier Equipment 
having an 


Over-Compound Voltage Characteristic. 


One of the outstanding features of mercury-are 
rectifier equipment is the facility with which it 
Unlike 
rotating converting plant, which has to be run 
before being 


can be arranged for automatic working. 


up to speed and synchronised, 
switched on to the A.C. supply, and has then to 
be paralleled on the D.C. side before being closed 
on to the substation busbars, a rectifier installa- 
tion can be put on load instantly by the mere 
closing of the E.H.T. circuit breaker. Moreover, 
as in the mercury-are rectifier, the transmutation 
of the electrical energy from the alternating- 
current to the direct-current form takes place as 
a direct process; and by means that are entirely 
statical and non-mechanical, the rectifier presents 
many other advantages over the rotating con- 
vertor—advantages which are by now well 
known, and to which attention has already been 
drawn in the pages of this Journal. As the result 
of these factors, an almost uninterrupted develop- 
ment in the use of mercury-are rectifier equipment 
has been taking place, which is culminating in the 
virtual extinction of rotating converting plant, 
except for a few special kinds of service. In 
recent years this development has been accelerated 
by the introduction of grid control, a new feature 
in the operation of mercury-are rectifiers which 
has been described in detail in the previous issue. 
By far the most important aspect of grid control 
is its application to either manual or automatic 
regulation of the D.C. voltage. 

In the case of the 500 kW. steel-tank rectifier 
equipment at present being installed at the 
Stuart Road Substation of the Birkenhead 
Corporation Electricity Department—to a descrip- 
tion of which the present article is devoted—the 
nature of the load necessitated a 
definite over-compounding of the D.C. voltage- 
characteristic ; and of the three principal and 
alternative ways of meeting this requirement, 
viz., by no-load tap-changing on the main trans- 


substation 


former, by an induction regulator, or by grid 
control of the rectifier itself, the latter alternative 
was selected as being not only the most efficient 
but also the most naturally suited to meet the 
further requirements that the amount of over- 
compounding should be adjustable between the 
limits of 4 per cent. and 8 per cent., the normal 


figure being 6 per cent. 


GENERAL FEATURES OF THE RECTIFIER 
EQUIPMENT. 


The function of this particular equipment is to 
assist other substation plant, supplying the base 
load of the 3-wire D.C. system, during times of 
peak load. Such times are indicated by a fall 
in voltage at points remote from the main area 
of supply ; so that if additional converting plant 
situated in such an outlying part of the D.C. 
system is arranged to start up when a low voltage 
is experienced there, the equipment will come 
into service automatically at the desired time. 

When the load peak has passed, a time comes 
when the service of the auxiliary plant is no 
longer necessary and this condition will be 
observed by the falling-off in the load on the 
additional plant, hence the plant is made to 
shut down when low load occurs. 

Almost all systems are subject to momentary 
fluctuations of load so that it is generally desirable 
that short time intervals be introduced between 
the occurrence of the correct starting or stopping 
conditions on the system, and the actual starting- 
up or shutting-down of the converting plant, 
otherwise a number of unnecessary starts and 
stops are liable to occur. This time-lag feature 
is incorporated in the equipment to be described. 

The general circuit arrangement of the rectifier 
installation can be seen from the key diagram of 
connections, Fig. 1. The rectifier is supplied 
from a 780 kVA. 6-phase fork-connected trans- 
which unusual features, 


former presents no 
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vision of special control grids, 
situated in the are path immedi- 
ately below the main anodes. The 
these 


electrical connections to 


£7 Swilch& Fuse Boa 


grids are brought out to suitable 
terminal flanges insulated from 





the anode plate, in the same 
manner as in the case of the main 
One 


isl 


anode-connections. such 
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insulated grid connection can be 
seen in the photograph immedi- 
ately above the thermometer. 
The customary vacuum-pumping 
equipment is provided, incorp- 











orating a barometric seal which 


Te Control 









































Fig. 1. 


except that special tappings are brought out on 
the secondary side for providing a low voltage 
during baking-out. The disposition and method 
of leading-out the several secondary connections 
is shown in Fig. 2. The usual lightning type 
across the 
the 
transformer from voltage surges such as may 


auto-valve arrestors are connected 


individual secondary phases to protect 
sometimes occur under conditions of low temper- 
ature inside the rectifier. On the primary side 
the transformer is provided with plus and minus 
2} per cent. and 5 per cent. tappings, and is 
connected to the 6,600 volt, 3 phase, 50-cycle 
supply through a standard metal clad E.H.T. 
circuit-breaker which includes a solenoid operated 
oil switch having a guaranteed safe rupturing 
capacity of 150,000 kVA. shown in Fig. 3. 

The 500 kW. steel-tank rectifier is of normal 
design and is illustrated in Fig. 4. The general 
as well as the special features of the ‘‘ English 
Electric ” design of rectifier have been previously 
described in the pages of this Journal, and they 
will, therefore, be alluded to only briefly here. 


The outstanding feature of the unit is the pro- 


= 


Key Diagram of the Main A.C. and D.C. Circuits. for 


Crreats 


effectively seals off the rectifier 


from the atmosphere during 
the shut-down periods of the 


rotary vacuum-pump. The main 
cooling water supply is regulated 
by means of a thermostatically 
operated inlet valve, while that 
the 
is allowed to flow continuously. 


mercury-vapour pumps 
The D.C. supply for providing ignition and 
of the 
special rectifying unit of the metal-oxide type 


excitation rectifier is obtained from a 
which at the same time serves to supply the small 
motor operating the contact-making control disc 


of the grid-excitation equipment. 
GRID-CONTROL GEAR. 

The grid-excitation system employed for this 
unit is of the impulse type, giving ‘“ hard” 
control as described in the previous issue of this 
Journal, and comprises the following main com- 
ponents :— 

(a) Synchronous motor with shaft extension 

carrying the brushgear. 

(b 


— 


A contact disc, carried on a spindle, which 
can be rotated through a small are, 

(c) A D.C. operating motor which drives the 
disc through double-reduction gearing. This 
motor is reversible, and is controlled by the 
voltage-regulating relays. 

The synchronous motor is coupled electrically 

to the same source of A.€. supply as the supply 
to the anodes, and therefore runs synchronously 
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Fig. 2. 780 kVA. 6-Phase Fork-Connected Transformer. 
with the anode voltage. It has a separately 
excited field which ensures that it pulls into step 


The field 
citation is supplied from a small metal-oxide type 


with correct phase relationship. ex- 


rectifier, which is in turn supplied from a small 


single-phase transformer fed from the same 
source as the main three-phase winding of the 
motor. The motor has actually two fields 
magnetically in quadrature. By varying the 


of the fields the 
position relative to the stator flux can be 


relative strength two rotor 
varied, 
In the present case, however, this feature is not 
employed, and both fields are kept at a constant 
excitation. 

The brushgear on the synchronous motor shaft 
rotates over countersunk studs on the insulating 
contact disc. The contacts on the dise are con- 
nected one to each of the control grids, and the 
brush sweeps uniformly over them. The grids 


are connected by the brushgear to a source of 


potential which is positive with respect to the 
cathode. During the period when the grids are 
not connected to the positive potential they are 
maintained negative with respect to the cathode. 
The studs on the disc, and the rotation of the 
brushgear, are so arranged that the sequence of 
the positive impulses is the same as the sequence 
of firing of the anodes. 

As the contact disc can be rocked backwards 
and forwards it is clear that the instant at which 
the grids are made positive can be made later or 
earlier in the periods during which the respective 
anodes are positive and tending to fire ; and as an 
anode cannot fire until its grid is made positive, 
it will continue to burn 
Therefore, if 


although once started, 


even if its grid is made negative. 





OLD-1A. 


3. Metal-clad Oil Cireuit Breaker, 


Fig. Ty pe 








Fig. 4. 


the 
anode 


positive impuise occurs soon enough an 
fire the 
firing period, but if the positive impulse occurs 


will over whole of its normal 
late in the voltage cycle then the anode will fire 
only from that time to the end of its normal 
firing time. 

The voltage of a rectifier is the mean of the 
This 


mean value is dependent on the maximum anode 


anode voltages over a complete cycle. 
voltage, the wave shape, and the firing time, 
and as the two first conditions are constant and 
the latter can be varied, the voltage can be 
altered from the maximum to zero by altering 
the firing time, which in turn is controlled by the 
the 
position of the contact disc is controlled via the 


position of the contact disc. Now as 


rocking motor and its contactor gear from the 
voltage-regulating relay, the rectifier voltage can 


The 500 kW. Steel-Tank Rectifier with Control Grids, 
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be made to vary as required in accordance with 
the voltage-regulating relay. 


CONTROL SWITCHGEAR. 


The main control board, shown in Fig. 5, is of 
the standard slate-fronted flat-back type, and 
has mounted upon it the relays, contactors, and 
control the automatic 
control of the installation as a whole. 


switches, necessary to 
It con- 
sists of four panels, the first of which (on the 
extreme right) carries the bulk of the equipment 
controlling the rectifier auxiliaries, the ignition 
and excitation supply, and the grid control 
apparatus. 

The chief item on this panel is the automatic 
vacuum-indicating and control relay, its auxiliary 
The 
movement of the relay is fed from the standard 
Pirani unit, the detector of which is situated in 
the vacuum. 


relays, and the constant-current barreter. 


Above the moving pointer (which 
100 
microns) is a chopper-bar, which actuated from 


moves over a_ scale calibrated from 0 
an electrically wound clockwork device, chops 
down at frequent intervals and causes the pointer 
and a fixed contact attached to it to move down- 
wards. Underneath these are three adjustable 
contacts each connected to an auxiliary relay. 
When the pointer is forced down by the chopper- 
bar it will close any one of the three contacts over 
which it may be located at the time, which in 
turn will cause the corresponding auxiliary relay 
to close. 

The three contacts are so situated under the 
pointer that, the right-hand one will close when 
the vacuum is high, the middle one when the 
vacuum is low (but not dangerously low) and the 
left-hand one when the vacuum is dangerously 
* soft.”’) 
relays will therefore close under one of the above 


low (i.e. Each of the three auxiliary 


conditions. The relay which closes when the 
* soft ”’ 
tripped and locked out of service, 


vacuum is causes the equipment to be 
When the 
vacuum is slightly below the normal operating 
condition, the second relay causes the vacuum 
pumps and their associated auxiliary equipment 
to start up, the the 
third relay shuts down the vacuum pumps, 


when vacuum is_ high 
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Fig. 5. The 


Main Control Board. 


When the rectifier is in service the two “ high ” 
contacts are made ineffective, as the 
pumps The 
‘ soft ”’ The 
vacuum-indicating and control equipment, there- 


and “ low ”’ 


are then always kept running. 


circuit always remains effective. 


fore, ensures that the rectifier vacuum is main- 
tained in a sound condition no matter whether 
the unit is running or not; or, if this becomes 
impossible, the equipment is cut out of action, 
thus preventing the rectifier from attempting 
to run under conditions of poor vacuum. 

At the back of this control panel are mounted 
the numerous auxiliary items among which may 
be mentioned the transformer, 3-phase metal- 
oxide rectifier, and potentiometer supplying the 
grid bias. 

The second panel comprises the equipment for 
initiating the starting-up and shutting down of 
the installation, and the voltage-regulating and 


load-limiting relays whose action 
is described later. 
The third 


main D.C. circuit breaker, isolat- 


panel carries the 


ing switches, and ammeters. The 
solenoid-operated double-pole 
of the 


matically reclosing type, which, 


circuit-breaker is auto- 


on tripping due to an overload or 


fault, recloses after a time 
interval which is adjustable. 
The re-closing gear is set to 


limit the possible reclosing im- 
pulses to a predetermined 
number after which the breaker 
the 
equipment is shut down. 


whole 
Should 
the breaker remain in for a given 


remains open and 


time after reclosing for a number 
of times less than the predeter- 
the 
gear will reset back to give the 
full 


closures should a 


mined number, counting 


number of possible re- 
further fault 
or overload occur. 

The fourth panel is equipped 
with the necessary control gear 
for automatically starting and 
protecting the rotary balancer, 
and also carries ammeters, voltmeters, mid-wire 
switch and a double-throw double-pole switch 
by means of which the balancer can be connected 
the 
terminals. 


either direct to substation bus-bars or to 
the 


is connected to the rectifier terminals. 


rectifier Normally the balancer 


AUTOMATIC FEATURES. 

A comprehensive system of protection is in- 
corporated in the automatic control, covering : 

a. A.C. overload. 

b. D.C. overload. 

ce. Failure of A.C. supply. 

d. Soft vacuum. 

e. Excessive rectifier temperature. 

jf. Loss of water pressure. 

g. D.C. reverse current. 

h. Overload on the balancer. 

i. Balancer shuts down or fails to start, or is 


switched out by mistake. 





j. Failure of equipment to complete the starting 

sequence. 

k. Failure of the auxiliary supply. 

1. Locking-out of the D.C. breaker. 

Conditions a, b, e, f, g, h, i, j, l, cause a “* lock- 
out,” i.e., the equipment shuts down and will not 
restart until a visit has been made to the sub- 
After the trouble 
the lockout-relay may be reset. 


station. has been corrected 
Overload on 
the A.C. side locks out the equipment because 
the inverse time relays are so set that ordinary 
overloads will be cleared by the D.C. breaker, 
and only a dangerous overload condition will 
operate the A.C. overload relays. 

Conditions ¢ and k are external to the plant ; 
and if they revert to normal again the equip- 
ment is enabled to restart. Condition 6 is 
covered by the auto-reclosing gear and lock-out 
which will cause 


attachment “/,” and by “ac” 


a lock-out if the D.C. overload persists. 
STartTine-Up. 


the 
functioning of the equipment from starting to 


The following describes, step by step, 


made to the 
schematic diagrams in Figs. 6 and 7. 


shut-down. Reference should be 
Provided all the protective items are in the 
normal positions, and the A.C. voltage is suffi- 
ciently high, then a start is possible. As soon as 
the D.C. voltage falls to the predetermined low 
value corresponding to the setting of relay 7, and 
provided that it is not so abnormally low as to 
cause relay 80 to open its contacts, then time- 
delay relay 1X will be energised from its auxiliary 
transformer. 
1X 


elapsed the latter will cause master contactor 4 


After the time intervals of relay has 


to close, which in turn will energise the oil-switch 


closing solenoid contactor 52X and the total 
time relay 48. 
The oil-switch solenoid 52S will now be 


52Y. The circuit breaker 
will close and relay 52Y will cause the solenoid 


energised, also relay 


contactor 52X to be de-energised and make it 
impossible for it to be re-energised except after 
a restart, thus preventing the solenoid from 
“hunting” should the breaker fail to become 


properly latched in. The main transformer and 
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hence the anodes are now alive, and as several 
the 
and 95 


etc., on 
8X 


have also closed, and all the auxiliary circuits are 


auxiliary contacts 452-4, 452-4, 


oil-switch have closed, contactors 
now energised from the auxiliary transformer. 
The up, the 
rectifier supply, the 
mercury vacuum pump heater starts to warm up, 


rotary vacuum pump starts 


receives its excitation 
the grid-control synchronous motor runs up and 
comes into step with its field excited, and the 
grid bias metal rectifier is energised and excites 
the grids. The ignition anode dips into the 
mercury, and as the excitation arc is struck there 
is a potential at the rectifier terminals. 
Meanwhile the contact-dise rocking motor has 
moved the disc to the low-voltage limit position. 
The value of this voltage is set so that it will be 
somewhat lower than the busbar voltage, and 
hence there is no tendency for the rectifier to seize 
the load the moment the D.C. breaker closes. 
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Fig. 6. Key Diagram of Rotary Balancer Circuits. 


The balancer starting-time relay 7.R. picks 
up when the rectifier is made alive on the D.C, 
side. As soon as relay 7'.R. picks up, it closes 
the balancer line contactors CJ and C2 which 
energise the balancer units through the starting 
7T.R. and prepare cir- 
cuits for the closing of contactors C3, C4, C5, C6, 


resistance, de-energise 
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C7, and C8. 
Relay 7.R. falls slowly against the resistance of 


The balancer now starts to rotate. 


an oil dash-pot and it closes, pair by pair, con- 
tactors C3 and C4, Cd and C6, and C7 and C8. 
In this way the starting resistance is cut out step 
by step until finally the balancer is connected 
straight across the line and runs at full speed. 
When the “ running” 
close they cause the D.C. breaker solenoid con- 
tactor 72X to be 


energises the solenoid 


contactors C7 and C8 


energised, which in turn 

72S and the 

The solenoid is then de-energised by a 
device attached to the breaker. 

As the D.C. 


switch opens releasing the voltage-regulating gear 


breaker 72 
closes. 


breaker closes, one auxiliary 
from the impulse which has caused the disc to 


Another 
auxiliary switch closes, putting the voltage under 


rotate to the minimum-voltage position. 


the control of the voltage-regulating relay 48 
and the load limiting relay 47. 
At the same time that the D.C. 


causes the voltage-regulating gear to come into 


breaker 72 


action it de-energises the total time relay 48 
to complete the starting sequence. 
VoLTAGE REGULATION. 
Voltage-regulating relay 58 has two exciting 
coils, one energised from the D.C. bars, and one 
connected in the and 
energised from a shunt in the rectifier main 


opposition to former 


connections. At no-load the first winding only 
is effective and allows the relay to balance only 
at the predetermined no-load voltage, the relay 
thus causes the contact disc to revolve until the 
no-load voltage is reached. 

As the rectifier picks up load the winding 
connected to the shunt becomes energised and 
‘“ bucks ” the first winding, upsetting the balance 
of the relay, and in turn causing the voltage to 
be raised further in order to restore the balance. 
Thus, as the load rises the voltage rises also giving 
an over-compound characteristic to the rectifier. 
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Under certain conditions an over-compounded 
rectifier attempts to “ seize’ the available load. 
To prevent this the load-limiting relay 47 is 
included. This relay has its exciting coil con- 
nected to a current transformer included in the 
main A.C. circuit of the oil switch, and has its 
contacts so connected in the voltage-regulating 
circuits that should the load rise to the pre- 
determined limiting value, it prevents the voltage- 
regulating relay 58 from 
further. 


raising the voltage any 
Should, however, the load still rise, due 
to some external cause, then the load-limiting 
relay will cause the contact disc to rotate so as to 
lower the voltage until sufficient load has been 
thrown off. When the 
ceases the voltage-regulating relay takes over 


severe load condition 
control. 

The no-load value of voltage is adjustable by 
means of a rheostat as is also the percentage of 
over-compounding and the value at which the 
load will be limited. The voltage at which the 
rectifier will start up, and the current at which it 
will shut down, as well as the two corresponding 
time lags, are adjustable. 


SHUTTING-Down. 


When the load falls to the pre-set value, relay 37 
energises the timing device 62, the time lag of which 
is adjustable up to half an hour and incorporates 
an electrically-wound clock. The time-interval 
relay 62 opens its contacts which action in turn 
causes relay 3 to drop out. The opening of 
relay 3 causes both the oil switch and the D.C. 
breaker to trip and all auxiliary circuits to be 
that all items reset to the 
shut-down positions, after which 62 makes circuit 
and 3 picks up ready for a further start. 

All necessary control switches and push buttons 


de-energised. So 


are provided, so that the equipment can be oper- 


ated manually in cases of emergency or for testing 
purposes. 
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The Trolley Bus as a 


Public Service Vehicle. 


Abstract of a Paper read before the Institute of Transport, Leeds, 


By L. H. SHORT, M.C., A.M.1.E.E., A.M.Inst.T., Deputy Manager and Chief 


Engineer, Traction Department. 


Some little time ago a report appeared in a 
North Country paper, covering an address by 
the Manager of a road transport undertaking. 
This Manager referred in his paper to the public 
service vehicle, and in doing so mentioned only 
the petrol-engined omnibus, forgetting that the 
various other forms of transport, in particular 
tramear, the 
trolley bus, can all substantiate the claim to 


the suburban railways, the and 
be public service vehicles. 

The purpose of this paper is to consider the 
trolley bus from this standpoint, and to show how 
its particular characteristics make it eminently 
suitable for town transport services. 

In the first place a comparison is made between 
the trolley bus and the internal combustion 
engined vehicle, and then some account is given 
of certain new trolley vehicles which have been 
recently designed and built. 

When making a comparison between the trolley 
bus and the petrol or oil-engined bus, we can 
consider it from various points of view ; namely 
those of the passenger, the town dweller, and the 
operator, and it is proposed to deal with these 
three aspects in the order given. 

Firstly the passenger from his point of view, 
the best vehicle is the one which provides him 
with the most rapid, frequent and comfortable 
travel. It can be accepted, and it is demonstrated 
later, that in city service where stops are frequent 
the trolley bus is capable of maintaining a higher 
With regard 
to frequency of service, the capacity of the trolley 


schedule speed than the motor bus. 


bus to maintain a higher schedule speed than is 
permitted by the motor bus, with a given number 


of vehicles, meets the passenger's second 
requirement of a more frequent service. With 


regard to the last feature of comfort, under this 
heading can be grouped a number of considera- 
tions. 


In the first place the vehicle should be as silent 
as possible, and in this respect the trolley bus is 
distinctly superior to the motor bus. The electric 
motor and its transmission eliminate entirely all 
reciprocating parts, and in the trolley bus, there- 
fore, there is an entire absence of vibration due 
to there being no imperfectly balanced recipro- 
cating parts which are unavoidably present when 
internal combustion engines are used. 

So far we have considered the noise which is 
produced by the vibration which accompanies 
reciprocating machinery. This, however, is not 
the only cause of noise in a motor bus. The gear 
box and clutch of even the most modern motor is 
silent only by comparison with the products of 
the past; it is also dependent on the skill and 
physical condition of the driver, and one of the 
features which particularly contributes to the 
quietness of the trolley bus is the absence of this 
mechanism. 

We have considered vibration only in so far 
as it affects the noise, but vibration itself can be 
very objectionable. In the motor bus the greater 
part of the vibration arises from the gear box, 
and is particularly marked when the bus is travel- 
ling on the lower gears when starting or climbing 
hills. 

Both noise and vibration are unpleasant from 
the passenger's point of view, and in these two 
respects the trolley bus is superior to the internal 
combustion engined motor bus. Another 
advantage which should be borne in mind, is 
that the trolley bus produces no fumes what- 
The 


exhaust fumes of the internal combustion engined 


soever, and is therefore entirely odourless. 


motor bus, on the other hand, are a definite cause 
of discomfort, and although they are emitted at 
the rear of the vehicle, it is almost impossible to 
so design the exhaust system that fumes from the 
engine are entirely excluded from the interior of 
the vehicle. 





So far we have dealt with 
the matter only from the 
the 
We will now 


aspect of passengers. 
the 
problem affects the citizen, 


whether as a 


see how 
passenger 
regularly using the service 
or otherwise. As a pedes- 
the 
citizen naturally appreciates 


trian or householder, 
quiet in the road, and, as 


already pointed out, in 
this respect the trolley bus 
is preferable to the motor 
bus. 


The ordinary citizen has 


also a considerable interest - 
in this 


matter both as 


Fig. 1. 
regards the effect on the 

local rates, and the cost of electricity supply 
in the neighbourhood. It is well known that the 
cost of electrical energy depends very largely upon 
the consumption. Anything, therefore, which 
increases the consumption of electricity will reduce 
the price per unit to the citizen, and from this 
point of view a trolley bus system brings him an 
indirect advantage which would not be secured 
in the case of a motor bus service. 

To illustrate the extent to which an electric 
traction system may influence the consumption 
of energy, the following representative figures 
taken from the Manual of Electrical Undertakings, 
September, 1932, for Municipal Systems where the 
traction loads form part of the Power Station 
load, may be of interest. 

cxpressing these figures as a percentage of 
traction load to total load, we find the following : 


Town. Per cent. Traction 
Load to Total. 
Manchester 11.05 
Liverpool ... ah eee 14 
Birmingham _ 12.28 
Nottingham sk “es 13 
Bradford ... pee ~ 20 
Leeds — ea tie 15.13 
Edinburgh nee 15 


It will be appreciated that if these considerable 
traction loads are eliminated by the substitution 
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‘*4.E.C.-English Electric’? 60-seater Trolley Bus in service at Bournemouth. 


of petrol or oil vehicles, for tramears, a consider- 
able wil] be lost to ratepayers through 
installed plant and invested capital becoming idle. 


sum 


In the circumstance it is possible that an increased 
charge for lighting and power would be necessary 
to meet the increased overhead charges due to 
the reduction of load. Further the trolley bus 
consumes electricity produced by British coal, 
whilst the internal combustion engined vehicle 
depends on imported fuel. The production of 
fuel oil from coal in Great Britain is as yet in its 
infancy, and many years must elapse before it 
is produced in quantities which will affect the 
volume of imported fuel. 

The trolley bus has been criticised on the 
grounds that it requires an unsightly overhead 
system. It is quite true that the poles and wires 
are necessary, but it should be remembered that 
in suburban districts the poles are required in any 
case for lighting purposes. High-powered street 
lighting requires substantial poles, and the tram- 
way standards readily provide the supports for 
the street lamps. in one 
provincial town famous for its amenities, one of 


It is on record that 


the principal arguments of an eventually successful 
agitation to supersede the tramways was the 


unsightliness of the tramway standards. The 


system having been duly relinquished, it was 
found necessary for the Corporation to purchase 














THE ENGLISH ELECTRIC JOURNAL 


and retain the existing tramway poles to provide 
the supports for the street lighting. 

From the operator’s point of view the final 
criterion is first cost, operating and maintenance 
costs, and the total cost of operation, which 
includes the necessary charges to allow for depre- 
ciation and interest on capital. Detailed com- 
parison between the operation of town and 
suburban services show that the trolley bus is 
definitely more economical than the petrol bus. 
The degree to which this is the case is shown on 
the curve in Fig. 3, which sets out the cost 
against density of service. This graph is based 
on statistics obtained from Garcke’s Manual of 
Electrical Undertakings and the Motor Transport 
Year Book, both of September, 1933. They 
relate, therefore, approximately to the same 
periods. In both cases nine systems have been 
analysed, and four of these systems operate both 
trolley buses and petrol buses. 

Petrol Buses— 


Wolverhampton, Birmingham, Manchester, 
Bradford, Nottingham, Leeds, Portsmouth. 


Southampton, Halifax. 
Trolley Buses— 
Birmingham, Bradford, 

Chesterfield, 


Nottingham, Wolver- 


hampton, Ipswich, Maidstone, 


Rotherham, Darlington. 


a. AHX 801 
| 


Fig. 2. **A.E.C.-English 


te oe 


District. 





Electric” 74-seater Trolley Bus in service in the Kingston 


In selecting the nine systems cited, so far as 
trolley buses are concerned, they have been taken 
from those undertakings which supply sufficient 
data and costs to produce a detailed analysis. 
In the case of the petrol bus systems, these have 
been taken purposely to include both large and 
small undertakings, and have been spread over 
the country and not taken from a particular area 
The operating costs given are those covered 


** Man- 


only. 


by the items * Traffic,” ** Maintenance,” 


agement,” “ Taxes,’ and ‘“‘ Power,” and do not 
include in either case ‘* Interest on Capital” or 


‘** Depreciation.” The operating cost figures, 
which are published on the basis of the bus mile, 
are of little comparative value owing to the vary- 
ing seating capacities of the buses. To make the 


g costs 


figures strictly comparable the operating 


have therefore been brought out to a figure of 
100 the 


earning capacity of the vehicle bears a direct 


pence per seat miles. As revenue 


relation to the number of seats, this is the only 
The of the 
operating costs per 100 seat miles for the nine 


fair comparative figure. average 
trolley bus systems is 24.8d. whilst the corre- 
sponding figure for the petrol bus systems is 
27.3d. 

In order to true 


arrive at a compara- 


tive between a trolley bus 
fleet of 


buses, it is necessary to add 


figure system 


and a motor 
to the above operating costs 
the capital and depreciation 
Unfortunately, it 
is practically impossible to 


charges. 


analyse what these amount 
to for the different systems 
cited, partly to the lack of 
available information and 
partly owing to the differ- 
the 

concerns in 
at their 
Figures have, therefore, to 


ent methods used by 
respective 
arriving results. 
be derived from a know- 
ledge of the average capital 
the 
rate of depreciation to be 


costs involved and 





allowed for. 





In the case of petrol or oil-engined buses both 
the interest on capital and depreciation are 
directly proportional to the number of buses 
operating, but in the case of a trolley bus systei 
these charges are dependent on the headway of 
the service, as well as the number of vehicles 
the of the 
overhead line and other equipment external to 


operating. This follows since cost 
the trolley buses depends more on the length of 
the route than on the number of buses in service. 
Consequently, the shorter the headway, i.e., the 
larger the number of buses per mile of route, the 
lower the capital and depreciation 
charges per 100 seat miles operated. 


become 


The above considerations are reflected in the 
graph from which will be noticed that the total 
cost of operation per 100 seat miles is constant 
in the case of the petrol bus, but declines steadily 
in the case of the trolley bus as the headway is 
reduced. It that the 
trolley bus shows up to the best advantage in the 


will be seen, therefore, 
case of heavy town traffic.” 
Reference to the graph Fig. 3 shows that the 
costs of operation of the petrol and trolley bus 
balance when the headway is approximately 20 
minutes. In plotting the graph it has been as- 
sumed that the schedule speed in the two cases are 
equal, but if we make allowance for the fact that 
the trolley bus is capable of operating at some- 
what higher schedule speeds than the equivalent 
motor bus,the headway at which the cost of opera- 
tion balances would be somewhat in excess of that 
shown. Assuming, however, equal schedule 
speeds, the graph shows that on financial grounds 
alone, the trolley bus system is the superior for 
all services where a frequency of, say, 20 minutes 
that is for 
With 


a headway of 16 minutes the trolley bus shows 


is justified by the volume of traffic ; 
practically all town and suburban services. 


an advantage over the petrol bus of rather less 
When the headway 
is reduced to 10 minutes the advantage is in- 


than ld. per 100 seat miles. 


creased to over 2d. per 100 seat miles, and with 
a 5 minute headway the advantage is over 3d. 
per 100 seat miles. 

Reverting again to the graph, it may be of 
interest to state the figures upon which the 


capital and depreciation charges have been based. 
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T HEADWAY 
Fig. 3. Graph showing comparative operating costs in 


pence per 100 seat miles of the Petrol Bus and the Trolle y 
Bus against density of service. 


In the case of the trolley bus system, the vehicles 
are assumed to cost £1,800 each. The cost of 
the overhead line is taken to be £1,800 per mile 
of double track. Interest on capital is calculated 
at 4 per cent., depreciation on the overhead line 
at 5 per cent., and depreciation on the trolley 
vehicles at 10 per cent. 

The corresponding costs for the petrol bus 
Cost. of £1,750, 
capital, 4 per cent.; depreciation on 


bus, interest on 





Systems are 
buses, 
17 per cent. The capital costs given above are 
representative, and buses of equal seating capacity 
have been assumed. 

It is hoped that the foregoing consideration of 
the relative merits of the trolley bus system as 
compared with the petrol bus will suffice to 
that traffic 
suitable, the trolley bus is the most suitable public 


indicate provided conditions are 


service vehicle. The graph also brings out the 
fact that the trolley bus system is cheaper than 
a fleet of petrol buses under town conditions, and 
indicates the point of demarcation where the 
internal combustion engined vehicle begins to 
justify itself. 

A word should be said in respect to the motor 
The 


figures already given refer to a motor bus equipped 


bus equipped with a heavy-oil engine. 


with a petrol engine, and are not applicable to 
vehicles operating on heavy-oil fuel. There is an 
impression that the substitution of oil for petrol 
will bring about a very great reduction in oper- 
ating costs owing to the very great difference in 
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the costs of these fuels. It will, however, be 
realised that any expectation of a drastic re- 
duction of operating costs is extravagant when 
it is realised that the cost of the petrol alone for 
It is 
claimed that the corresponding fuel cost of the 
Diesel engine is .375d. per bus mile. 


a petrol bus is only 2.43d. per bus mile. 


Assuming 
this to be so, the maximum economy which is 
afforded by substituting a heavy-oil engine for a 
petrol engine is 2d. per bus mile. Such a saving, 
however, cannot be relied upon as it is necessary 
to set against it the admittedly higher, but as yet 
insufficiently established maintenance costs of 
the Diesel engine. 

Another factor to be borne in mind in the cost 
of oil fuel, is that, the price at present is low al- 
though as the oil engine becomes more popular the 
price will have a tendency to increase. Another 
consideration bearing on the cost of the fuel is 
the incidence of taxation. At present petrol is tax- 
ed heavily, oil fuel lightly. Should there be, how- 
ever, any general change of demand from petrol 
to oil in the future,it can hardly be doubted that 
the Government, faced with a loss of revenue on 
All these 


considerations make the prospect of operating with 


petrol, will increase the tax on oil fuel. 


oil fuel engines a matter of considerable hazard. 

At the beginning of this paper the importance 
of a high schedule speed was referred to, and it 
was stated that in this respect the trolley bus is 
superior to the motor bus, owing to the higher 
average acceleration of which it is capable. 
From the point of view of the operator, the 
possibility of maintaining high schedule speeds is 
an attractive feature of the trolley bus in as much 
as it encourages passengers to use the vehicles 
and increases the revenue of the system. 

There are two reasons for the superiority of the 
trolley bus in respect to acceleration. Firstly, 
the trolley bus draws power from an outside 
source, and is equipped with an electric motor 
Conse- 
quently, any amount of power within reason can 


having considerable overload capacity. 


be drawn upon during the acceleration period, 
and without difficulty or addition to the weight 
and cost of the equipment of the bus itself, or the 
system asa whole. The petrol or oil engined bus, 
on the other hand, carries its own prime mover, 
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which has a strictly limited overload capacity, 
entailing a rapid falling off in the rate of accelera- 
The 


only way to maintain a consistently high rate of 


tion as the speed of the vehicle increases. 


acceleration throughout the acceleration period 
would be to increase the size, weight, and cost 
of the engine, and this, of course, is not an economic 
proposition. 

The second reason for the superior acceleration 
of the trolley bus is the absence of gears. There 
is, therefore, no interruption in the acceleration 
such as inevitably occurs in a motor bus, whilst 
changing from one gear to another. 

The graph in Fig. 4 shows the performance of 
an 11} ton trolley bus when operating on a route 
with 8 stops to the mile. Allowing for stops of 
10 seconds duration on the average, the trolley bus 
is easily capable of a schedule speed of 10 m.p.h. ; 
retaining the same acceleration but omitting any 
coasting with power shut off, allows a schedule 
speed of 11 m.p.h. to be run. 

In this graph the time in seconds is plotted 


2 
ie 
s 
$ 
Oo 
i : 
! 
200 4 
I 
a cise vena ay 
z \ 
\ 
\ 
30 180 \ 
\ 
, / 
ik meny 
\ y 
ae 
PY 
to | | ag; 
oO Oo i 1 
} 
10 50 / 
/ 
® .< 
| 
| 
| 
o 3 ' 
° ° e@0 3o 
Fig. 4. Graph showing the performance of an 11%-ton 


Trolley Bus operating on a route with 8 stops to the mile. 
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horizontally, and the speed, 
distance and motor current 
vertically. The smooth un- 
interrupted acceleration of 
the vehicle is shown very 
clearly. Acceleration up to 
10 m.p.h. is at the rate of 
2 m.p.h. per second per 
second, whilst the average 
acceleration up to 20 m.p.h. 
is at the rate of 1.6 m.p.h. 
per second per second. 
During the acceleration 
period the vehicle absorbs 
power up to 84 kW. or 130 
h.p., the normal continuous 
rating of the motor being of the order of 60 h.p. 

Another point of interest revealed by this graph 


Fig. 5. 


is that the maximum speed attained by the bus 
when working a 10 m.p.h. schedule is something 
less than 20 m.p.h. and that, even when running 
without coasting, the speed does not exceed 24 
m.p.h. It is evident, therefore, that a high 
maximum speed has very little influence on the 
schedule speed when a bus is operating in town 
service with frequent stops, the acceleration and 
deceleration determining the schedule speed. 
The characteristic of the electric motor gives the 
trolley bus a very definite advantage over the 
petrol bus in the former requirement. 

Pursuing the claims of the trolley bus as a 
public service vehicle, it is now perhaps opportune 
to consider various types of modern vehicles. 
In the first place the trolley bus and the petrol 
or oil engined vehicle have a common parentage, 
and it is admitted that the former vehicle has 
tended to follow the development of the petrol 
bus. This is rather to be expected as the require- 
ments of both types of vehicle, so far as service 
conditions are concerned, are the same. It is all 
the more interesting therefore to find that the trol- 
ley bus has progressed so far that a new vehicle 
has been designed and built by the Associated 
Equipment Company and the English Electric 
Company, and up to the present the vehicle has 
no counterpart in the form of a similar petrol en- 
gined vehicle. This new trolley bus is arranged to 
seat 74 passengers, and to provide additional 
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Seating plan of the 74-seater Trolley Bus. 


standing accommodation. By careful design it 
has been possible to build the vehicle to come 
entirely within the standard limits of size and 
weight imposed by the Ministry of Transport. 
This vehicle has been designed to take the place, 
where necessary, of the high-capacity tramcar 
and contains a number of novel features. 

The first feature is one of quick loading which 
has been achieved by the use of a central 
entrance, thereby reducing to a minimum the 
walking distance to all seats. A dropped frame 
of special construction is employed, which 
eliminates the necessity for a step and conse- 
quently speeds up loading and unloading. In 
order to safeguard passengers, the centre entrance 
is enclosed by air-operated sliding doors, which are 
under the control of the driver. The doors are 
interlocked with the control gear, and so arranged 
that until the doors are closed the driver cannot 
start his vehicle. 

The driver of this vehicle is responsible for 
stopping and starting as he has control of the 
entrance, and this leaves the conductor free to 
attend to his other duties. From the seating plans 
shown in fig. 5 it will be seen that the whole of the 
space on both the upper and lower deck is usefully 
employed, and this is made possible by mounting 
the electrical control gear in cases on the chassis, 
whilst the single driving motor is mounted imme- 
diately behind the centre entrance and drives 


through only one short cardan shaft. The motor 
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is arranged with a four- 
point suspension carried on 


‘* silent-bloc ”’ 


insulators. 
The control equipment is 
either of the controlled 





SEATING PLAN OF ee SALOON FOR 33 PASSENGERS 








HALE DROP HALE DROP FIXED LIGHT 


TWO 











series field type or regenera- 
tive type, and the brake 
equipment is of the straight 
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air brake type. The air io 
compressor is carried on 
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SEATING PLAN OF LOWER SALOON FOR 30 PASSENGERS 
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and is also mounted on a i] 
* silent-bloc ’? suspension. | 
The * Q” type bus—this inde = 


vehicle is of the latest 


¥ DOOR 


ULI, 
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design developed by the 





Associated Equipment 
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Company, and is appearing 
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EXE LIGHT 

both as a trolley bus and as 
, ' Fig. 6. 
an oil or petrol engined oe 


vehicle. As a trolley bus this vehicle, illustrated 
in the frontispiece, is built jointly by the 
Associated Equipment Company and the English 
Electric Company, and it is interesting to note 
that the ““Q” type trolley bus will carry 63 
seated passengers, see seating plan Fig. 6, whereas 
when supplied as a petrol or oil engined vehicle, 
in order to comply with the Ministry of Transport 


HALE DROP HALE DROP FIXED LIGHT 





Seating Plan bases the **Q”’ type Trolley Bus. 


regulations, the seating capacity is three less. 

The development of this bus is of interest as 
it will be seen that the front entrance and exit 
is right under the eye of the driver, and as in the 
74-seater, the driver is responsible for the safety 
of the passengers alighting from and entering the 
vehicle. leaving the conductor to attend to 
collection of fares. 


Steam Extraction Turbo-Alternator Plant. 


Messrs. John Barker & Co., Ltd., Kensington. 


The English Electric Company’s contract 
covered the supply of the Turbo-Alternator Set, 
Control Panel, Condensing Plant and Cooling 
Tower. 

There are several features of unusual interest 
in this plant. The plant is installed in the base- 
ment of a luxury stores, which is itself situated 
in the centre of a high-class residential district, 
and particular importance was attached to pre- 
serving the amenities not only of the building 
itself, but of the surrounding property also. It is 
of interest to mention that the Company were 


liable to heavy penalties in the event of Messrs. 
John Barker being the defendants in any civil 
action arising from the neglect of this considera- 
tion. The complete success of the plant in this 
respect is a tribute to the skill of ‘ English 
Electric ’ design and manufacture. 

In view of the foregoing conditions, it was 
necessary that the plant should run with the 
maximum amount of silence, and that there 
should be no transmission of vibration to any 
part of the building. To obtain this result the 
whole unit, comprising turbine, reduction gearing, 





Fig. 1. 


alternator and condenser, was mounted on a 
concrete raft, which was supported from the 
main foundation block by “ Coresil’’ vibration- 
absorbing pads 24 in. thick. The raft was other- 
wise entirely separated from the foundations, 
flooring and all parts of the building by an air 
gap, so that any vibration which might arise 
would be damped out before it reached the 
adjacent parts of the building structure. Further, 
the alternator was provided with a closed air 
cooling system, and is probably one of the 
smallest units extant which is so arranged. 

In addition, the reduction gear, manufactured 
by the Power Plant Company, Limited, was fitted 
with a “ Quill”’ drive on the pinion shaft, and 
particular care was taken in the cutting and 
running-in of the helical teeth. Provision was 
the of the 
reduction gearing could be enclosed in a sound- 


made so that, if necessary, whole 
absorbing blanket, but it has been found quite 
unnecessary to resort to this expedient. 

In accordance with the Company’s standard 
practice for high-speed machinery, the rotor of the 
turbine and alternator, were dynamically balanced 
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The 837 kW. Pass-out Steam Turbo-Alternator Set at John Barker & Co., Ltd. 


in addition to the usual static balancing operations, 

Prior to the installation of the turbo-generator 
all electrical power was purchased from the local 
Supply Authority on the basis of a two-part 
tariff, whilst steam for heating was supplied from 
high-pressure boilers through a reducing valve. 
A large amount of power is still purchased from 
the Supply Authority, but the turbo-generator, 
which runs in parallel with the Supply Authority’s 
network, reduces the maximum demand on which 
the tariff is based, and therefore has the double 
advantage of very considerably lowering the cost 
of power purchased and relieving the Supply 


Authority’s network at times of peak load. The 
high-pressure steam which previously passed 


through a reducing valve to the calorifiers in the 
building, is now passed through the turbine, so 
that the current generated by the plant is pro- 
duced at a very low cost. 

The turbine runs at a speed of 6,000 r.p.m., and 
is supplied with steam at 250 lbs. per square inch 
pressure, and total temperature of 625 deg. Fah. 
The maximum output is 865 kW., and under this 
condition 25,000 lbs. of steam per hour can be 
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SSURE 
SUPPLY 





Fig. 2, 
for Pass-out Steam Turbine. 


A Stop and Emergency Valve for admitting High-Pressure Steam. 

8 ‘Throttle Valve controlling High-Pressure Steam, 

0 Pass-through Valve admitting steam to low-pressure stages of turbine, 
D Centrifugal Governor for controlling Turbine speed. 

Kk Pressure Governor for controlling pass-out steam pressure. 

K Floating Lever connecting centrifugal governor D to Relay Piston G 
and to Oil Distribution Valve H. 


G Relay Piston and Cylinder operating Throttle Valve B and Pass-through 
Valve C, 

If Distribution Valve supplying oil to Relay Cylinder G, 

J Lever mechanically interlocking Relay Piston G to Throttle Valve B 

and Pass-through Valve C, 


K Relay Piston directly coupled to Valve © and operated by Pressure 


Governor E. 
passed out at a pressure of approximately 30 Ibs. 
per square inch. The most economical output is 
815 kW. when passing out 25,000 lbs. steam per 
hour, or 837 kW. when passing out 12,000 Ibs. 
steam per hour. 

The of the 
‘** English Electric ’’ standard, mechanically inter- 


pass-out steam control gear is 
locked type, details of which will be seen in 
Fig. 2. In this gear the main admission valve 
is mechanically interlocked with the pass-through 
valve, and the valves are designed to give a 


all 


working, so that no variation of speed occurs 


balanced steam flow under conditions of 


Developed Sectional Arrangement of Governor Gear and Control Valves 


21 










Ay 





H.P.STEAM ya 


= | ro 


"TO TURBINE | 
al | 
{ 


\ 


——— en 














I, Speed Adjusting Gear, may be either hand or electrically operated. 


M_ Pressure Adjusting Gear for Pass-out Steam. 


N Distribution Valve supplying oil to Relay Cylinder of Pressure Governor. 


QO Starting-up Valve admitting [ligh-Pressure Steam to underside of 
Pressure Governor Piston FE, 

P Overspeed Governor. 

() Emergency Hand Tripping Gear, 

R_  Oil-operated Trip Piston for Stop and Emergency Valve A. 


S Oil Pump, gear wheel type, delivers through distribution box to relay 


system and through pressure reducing valve to lubrication system. 
T  Double-faced Tachometer directly driven by the Governor Spindle, 
l Branch to Trip Cylinder on Pass-out Steam Non-Return Valve. 


should the demand for heating steam rise or fall. 
Full details and descriptions of this gear are given 
in the Company’s Publication No. 573A, together 
with particulars of other machines to which it 
has been fitted. 

In view of the probability that, during the 
summer months the turbine would be standing 
idle for long periods, the blading and nozzles were 
made from stainless iron to eliminate corrosion 
which might otherwise occur. 

The alternator is driven through the reduction 
gearing at 1,500 r.p.m., and is capable of pro- 
ducing 960 kVA. at 400 volts for short periods 
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Fig. 3. The Atmospheric Cooler on Roof of Stores. 


with a power factor of .95. It feeds direct into — illustrated in 


a four-wire ring main, which can be otherwise Make-up water is 


supplied from the 5,250-volt network of the service supply. which 
Kensington and Knights- - 
bridge Company through na 


three 750 kVA. transformers 
mounted on the roof of the 
stores. A view of the gen- 


erating plant is shown in 


Fig. 1. 
Suitable protective de- 
vices are provided to a 


s | — ay 


{ 3 ea), 


al 
ey 
z 


safeguard the plant in the 
event of overloading, or a 
compl!ete shut down of the 
The alter- 
nator is controlled by means 


pig * 
outside supply. “= 
of an “ English Electric ” 
1,500-ampere, 400 - volt 
switchboard, fitted with the 
usual instruments and 
rotary synchroscope. 

The condenser is of the 
surface type and was de- 
manufactured 


signed and Fig. 4. 


Fig. 


Boiler Room showing Babcock & 


by the English Electric 
Company. Here, again, 


special precautions to avoid 
the 
vibration to 


transmission of 
the 
were taken by supporting 


any 
building 


the condenser entirely from 
the turbine and dispensing 
with the usual spring sup- 
The 
the 
culated through a cooling 


ports. cooling water 


for condenser is cir- 
tower, and the installation 
of this presented a problem 
inasmuch as the tower had 
to be placed on the roof of 
the store and so arranged 
that it would 
an 


not present 
unsightly appearance 
from the street. A compact 
form of atmospheric cooler 
made by the Premier Cooler 
& Engineering Co., Ltd., as 

installed. 
the 
is pumped by a bore- 


3, was finally 


obtained from house 





Wilcox Boilers. 
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hole pump driven 


Electric ”’ 


by a 90 b.h.p. ‘“ English 
motor. 

The boiler plant illustrated in Fig. 4 consists 
of four Babcock & Wilcox W.I.F. or longitudinal 
drum type of water-tube boiler, each of 2,700 sq. ft. 
of heating surface, with superheaters to deliver 
steam at 250 lbs. per sq. in. pressure and a final 
temperature of 625 deg. Fah. 

Kach of the boilers has four B. & W. pressure 
type oil burners served by a common B. & W. 
combined pumping and heating set, the latter 
comprising duplicate units so valved that each 


200-h.1 


{ 
{ 


SS 
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heater can be used with either pump or filter. 
The boilers are also fitted with Babcock Calorized 
Diamond Soot Blowers. 

In the event of live steam from the boilers being 
required for heating, the steam passes through a 
reducing valve into a B. & W. de-superheater to 
reduce the temperature to just above saturation 
point at 30 lbs. per sq. in. pressure. 

The plant was installed to the specifications of 
Mr. A. G. Freeborn, B.Sc., Chief Engineer to Messrs. 
John Barker & Co., Ltd., who was responsible 
for the layout of the complete installation. 


o 


», Diesel-tlectric Rail Coach. 


Demonstration Run. 





Fig. 1. 


Railway Officials and 


Diesel-Electric 


Messrs. C. R. Byrom (Chief Operating Manazer, L.M.S.), W. A 
(Vice-President, L.M.S.), HUH. N. Gresley (Chief 
Traction Department, English Electric Co.), G. H 
and Mr. A. Winterbottom (Directors of the English Electric Co). 


the December, 1933, 


issue of this Journal to the 200-h.p. Diesel-electric 


Reference was made in 


Re prese ntatives 
Rail Coach 


. Stanier (Chief Mechanical Engineer, L.M-.S.), 
Vechanical Engineer, be 
. Nelson (Chairman and Managing Director, Eenalish Electric Co.) 


five or six months on the L.M.S. Railway. 


of the. English Electric 


Demonstration. 


Company at the 


! Sir Harold Hartley 
Fairburn (Chief Engineer and Manaver, 
» Sir Gerald Talbot 


L.N.E.R.), C. 


coach which has been operating during the past 


An 





24 
= 
0 
3 ° 0 
Z a 1 
a So 4 
d 6 ¢ 5 a 
z ° 20 ¥ z 
P Bs 7a rT] 
s 4 4 4 a » 
wo 3 33 é 0 
8} 7 
S} t - - 
0 
Zz) es —- 
zo} a - = 7 a 
Ee I 


\ 





THE ENGLISH ELECTRIC JOURNAL 
r 
o 6§ 
o ¢ Zz 
z 0 
rf r Q a 0 
$ 7 22 ¢ b 
Se Se 2 4 
‘2. ee 4 a 
a sso 


th 





MPH 
20 3% 40 $0 600 5 


SPeeo- 
10 





=e 








Express Taie- Euston To WatForo 


LOcAL STOPPING 


Trip- Watsono To Express Trip - Watroro To Euston 








Dieser Evecrric Rai Coach ONY sy 


ALBANS Ano ReTURN 





Dieser Evectric Raic Coach ONLY 











Oreser Evectric Rait Coach Ano TRAILER 





Fig. 2. 


opportunity was taken on the 26th January to 
invite a number of the L.M.S. Railway officials 
and other leading railway and consulting engineers 
to take part in a demonstration run. In order to 
show the capabilities of the coach, the following 
journey was made :— 

The coach left Euston, running as a single unit, 
with the party on board, and made a non-stop 
the fast line from to Watford 
Junction. At Watford the rail coach was coupled 
to a standard trailer coach and a stopping run 
was then made from Watford to St. Albans, and 
return, this stopping run being over the same 


run on Euston 


route and to the same timings as for the normal 


Teloc Chart recording progress of Demonstration Run. 


service which the rail coach and trailer had been 
previously carrying On the return to 
Watford the trailer coach was then uncoupled and 
a fast run was made from Watford to Euston. 
During the run from Watford to Euston Mr. W. A. 
Stanier, Chief Mechanical Engineer, L.M.S., drove 
the rail coach, and as will be seen from the Teloc 


out. 


curves, Fig. 2, a speed of 60 m.p.h. was reached. 
As a matter of interest, particulars of the 
performance of the vehicle during five repre- 
sentative weeks on the Watford-St. Albans branch 
line are here given. The rail coach now 
in in the Derby district, where it is 
running on the Burton-Tutbury branch line. 


Is 


service 


RUNNING DATA. WATORD-ST. ALBANS SERVICE. 

Date, Miles run Approx. Engine Boiler Total Ingine Fuel, All Fuel, Engine Fuel, 
Week (with Total, Fuel Oil, Fuel Oil, Fuel, miles per miles per lbs./ton 
ending Trailer). ton miles. gallons. gallons. gallons. gallon. gallon. mile. 
23/12/33 874.5 60,000 237.7 105 342.7 3.68 2.55 0344 
30/12/33 885.5 61,000 245.2 85 330.2 3.61 2.68 .0347 
6/1/34 826.0 57,000 239.2 77 316.2 3.44 2.62 0360 
13/1/34 863.0 59,000 236.6 74 310.6 3.65 2.78 0347 
20/1/34 861.0 59,000 232.4 70 302.4 3.72 2.85 0340 


On this service the rail coach was permane 
Total mileage run, including above, 15,000. 


ently coupled to a standard trailer coach. 
Consumption of lubricating oil, one gallon per approximately 250 miles. 
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BRITISH Varnished 
M Dp | R Insulating Materials 











MADE of ee Quality 
TO COMPLY WITH B.S.I. SPECIFICATIONS 





+ 
iain dial Cloths Tapes Silks Papers 
T f “ Empire ” 
ene reat A and Tubing 


tured fabrics, papers and varnishes which are 
prepared to meet the requirements of each class 
of service. 

“Empire” products possess high electric 
strength and insulation resistance as well as good 
mechanical properties. Of equal importance, 
however, is the fact that these properties are 
not impaired in course of time by the effect of 
high temperatures such as usually prevail in 
electrical plant and apparatus. 























Bias Tapes 


can be supplied with specially sewn joints or in 
continuous seamless lengths Seamless material 
is made on a specially manufactured fabric which 
possesses high electric and mechanical strength 
while there are no seams to be cut out. thus 
avoiding waste of time and material Seamless 
material, either black or yellow, can be supplied 
in tape form or in full width rolls. 











OTHER PRODUCTS 


MICA-Block, Splittings, Cut Mica, Washers, 
etc 

MICANITE Sheet in all qualities, Rings, 
Tubes, Troughs, Tapes, etc 


PAXOLIN Varnish-Paper Insulation, Boards. 
Panels, Tubes, Cylinders 


PAXOLIN Bushings and Insulators for all 
voltages, for Indoor and Outdoor Service. 


7 LEATHEROID, : VULCANISED FIBRE, 
Tape Cutting Shop at Empire Works Walthamstow. PRESSPAHN . ADHESIVE TAPE 


THE MICANITE & INSULATORS CO. LTD. 


Electrical Insulation Engineers and Manufacturers 


WALTHAMSTOW LONDON, E.17 
RA SUN REMERON RS RRO 
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“BAKELAQUE” INSULATION 


BEST BRITISH MANUFACTURE. 


i i WER 
Highest Grade BAKELITE having LOWEST PO 
he HIGHEST DIELECTRIC STRENGTH 
en VALUES KNOWN. 


i iversi ks, which 
h duced mproved Synthetic Resin at our Riverside Works, w 
eng F818. Tests made September, 1932, by the cana samp 
Vickers Research Department, Manchester, on tubes made up by them show the 
following result :— 


Wall In Oil at 25° C._ tg on at to 
s 1.D. Thickness. k.V. vm LAG ae 
TUBE 97 
2 O18 © 476 63 a92 
Dielectric losses after soaking in oil for 2 days at 40 to 90° C. 

Results otigiert at 90° C. 8.LK 

Applied k.V. Stress. Capacitance m.m.f. an d. S.1.K. 

— 5 1723 0.027 3.7 

10 1723 0.027 


We shall be pleased to receive enquiries for: 


VARNISH, VARNISHED PAPER, TUBES and SHEETS 


made up from above. 


ATTWATER & SONS, EXEEZ%3 


—] We can supply your requirements immediately 
4 from stock at the lowest possible prices. 
————Highest quality only.———— 
SHEETS SPECIALLY SHEARED FOR 
CUSTOMERS’ REQUIREMENTS DOWN TO 3", 
STEEL, PLAIN & CHEQUERED PLATES 
STEEL SECTIONS + IRON & STEEL 
MERCHANT BARS -: FLITCH PLATES 




































HOOPS, ETC. 


Full range of sizes and large tonnages always in stock. 
MONTHLY STOCK LIST MAILED ON APPLICATION. 


HALL BROS (West Bromvich) 2 


/ EAGLE WORKS: GREETS GREEN 
4 WEST BROMWICH 












Selegrams Eagle, West Bromwich, 
Calephone. No 


Tipton 16/1 (5 lines). 
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E. N. MASON & SONS, ‘LIMITED 


THE MANUFACTURING DRAWING OFFICE STATIONERS 


STEEL FILING CABINETS 





HYGIENIC, PROOF AGAINST 
ROT, DAMP & VERMIN 
& ALSO FIRE RESISTING 


Supplied with four Drawers only, 
in Quarto and _ Foolscap sizes. 
Drawers fitted with Oxidized Card 
Holders and Handles, run on Roller 
Suspension Arms, smoothly and 
easily. 


Stoved Olive Green or Dark Green 
to order. 


STRONGLY CONSTRUCTED TO 
WITHSTAND EVERY-DAY USAGE 





PRICES 
EK. 360 - 4 Drawer Quarto 
£4 -8- 6 
E. 361 . 4 Drawer Foolscap 
£5 -6-8 


With Automatic Locking Device 
15/- each extra. 


PACKED & DELIVERED 
FREE IN U.K. 


THE BEST AND CHEAPEST 
CABINETS IN THE WORLD 





Quality is the True Test of Cheapness 


ARCLIGHT WORKS +: COLCHESTER + ENGLAND 


LONDON — BIRMINGHAM — MANCHESTER — NEWCASTLE-ON-TYNE 
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‘ENGLISH ELECTRIC’ 


‘COMBINATION’ 
FUSE-SWITCH 


(In 4 sizes 30/300 amps.) 





Incorporating 


NON - DETERIORATING 
CARTRIDGE FUSE 


RUPTURING CAPACITY 


25,000 kVA. at 660 Volts 50 cycles. 
A high grade production 
at a low grade price. 


Enquiries should be addressed to : 


Fuse Gear Dept., Stafford. 
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for yourself 
the 


EXCELLENCE 
of 
BOLTON’S 


“BUSH” BRAND 
BEARING METAL 


This high quality bearing convince themselves of 
metal is available at a the excellence of ‘BUSH’ 
competitiveprice,in solid | Brandweshall be pleased 
or cored sticks specially to supply, free of charge, 
treated toovercomethe sufficient material for a 
difficulties due to skin pair of bushes up to.2-in. 
hardness. internal diameter. Please 


AN OFFER state the size of bushes 


In order that users may required. 
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Sockets & Pockets 


Not much connection between sockets and pockets at first 
thought ; but have you ever stopped to realise how small 
savings on each socket help to swell your pocket. It is 
really surprising how ‘“ Better-Service’’ Sockets cut your 
drilling costs. 


They outlast ordinary unhardened sockets many times, and 
will have an astonishing effect on your small-tool bill. 


Start ordering ‘‘ Better-Service”’ Sockets to-day, and let your 
pocket feel the benefit. 


SEND FOR SAMPLE SOCKET ON APPROVAL. 
A TRIAL WILL CONVINCE YOU. 


REDUCED PiiceEs. 





Fi wna Wins I Outside Taper _ re 

No. | To suit No. 2 Morse 3 3 
met a 3 4 3 

s 4 : 4 6 0 

| 5 9 0 

No. 2 = 3 ? 4 3 
2 4 6 0 

2 5 9 0 

No. 3 vi 4 ; 6 0 
3 5 9 0 

No. 4 se 5 wi 9 0 














qi 


William Asquith, Limited, 


Well Royd Works, HALIFAX, 
ENGLAND. 
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HIGH-SPEED VERTICAL 
MILLING MACHINES 





MAIN FEATURES. 


Robust Construction 
for really heavy 
duty. 


Centralized and Sim- 
plified control for 
easy operation. 


Wide range of Feeds 
and Speeds to enable 
High-Speed Steel or 
Alloy Cutters to be 
used. 


Quick Power Traverse 
to all Motions for 
abundant output. 


MADE IN 3 SIZES. 
No. |. 23 in. spindle. 
No. 2. 34 in. spindle. 
No. 3. 4 in. spindle. 














Brochure N.S.53 of this machine sent on request. 


CRAVEN BROTHERS cmancuestery LTD. 


REDDISH - - - STOCKPORT. 
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INSULATED WIRE 


UN AFFECTED 
BY SEVERE 
RISES 
LEWBESTOS 


insulated wire 
is unequalled— 


XV 


for use in the manufacture and 


No thicker repair of coils for traction, 
than cotton- mining and mill motors; lift- 
ing magnets and all apparatus 
covered subject to severe temperature 
wire—yet rises, 
insulated 
i Withstands a test pressure of 
with pure 1,000 Volts between turns after 
Asbestos long period working up to 
Fibre! 200° C. (392° F.) 
LEWBESTOS insulation is a 


pure Asbestos Fibre Insulation 
specially treated to remove all 
impurities, and it is moisture- 
proof and tough, but in spite 
of its toughness it will not crack 
or break on sharp bends. 


OS 


Regd. 
L ATION 
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THE LONDON ELECTRIC 
WIRE COMPANY AND SMITHS, LTD., 
Church Road, Leyton, London, E.10. 


Telephone : LEYTONSTONE 3636 (I0lines). 
LEWCOS, LONDON. 





Telegrams: 
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TENDER COVERS AND 
BINDERS FOR EVERY 
PURPOSE 














Straker Brothers Limited 
invite your enquiries for any 
of the above classes of work 


DESIGNING AND @ 
© ENGRAVING OF 
EVERY DESCRIPTION 
The Bishopsgate Press 
194-200, Bishopsgate, 
London, E.C.2. 


BISHOPSGATE AER 2444-5-6-7. 









































